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© Image pickup apparatus with detection of the operator's visual line. 



© An image pickup apparatus is provided with a 
visual line detecting device for detecting the position 
of a fixation point of the eye of the operator obtained 
within the image plane of an electronic viewfinder (6) 



which displays an image of an object of shooting, 
and an image processing circuit for processing and 
enlarging the image with the detected position of the 
fixation point as the center of the enlarging action. 

FIG.3 
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Background of the Invention: 

Field of the Invention: 

This invention relates to an image pickup ap- 
paratus such as a camera-integrated type VTR. 

Description of the Related Art: 

The recent advancement of video apparatuses 
such as camera-integrated type VTRs, etc., is con- 
spicuous. In the case of the camera-integrated type 
VTRs, for example, they are now arranged to have 
many functions including an automatic focusing 
(abbreviated to AF) function, an automatic exposure 
(abbreviated to AE) function and other functions 
such as zooming at a high magnification zooming, 
elect ronic zooming which enlarges images by elec- 



tronic image processing, etc., and to have im- 
proved operability. Meanwhile, an electronic 
viewfinder (abbreviated to EVF) is regularly used to 
display various kinds of messages as well as to 
permit monitoring picked-up images. 

Fig. 1 is a block diagram schematically show- 
ing by way of example the structure of a camera- 
integrated type VTR of the above-stated kind. Re- 
ferring to Fig. 1, an object of shooting is imaged 
and focused through a lens 59 on the image pickup 
plane of an image sensor 51 which is a CCD or the 
like imager. The image is photo-electrically con- 
verted by the image sensor 51 and is outputted as 
a picked-up image signal. The picked-up image 
signal is sampled and held by a sample-and-hold 
(abbreviated to S/H) circuit 52. The sampled and 
held image signal is supplied to a gamma correc- 
tion and AGC (automatic gain control) circuit 53. 
The image signal is gamma-corrected and has its 
gain automatically controlled by the gamma correc- 
tion and AGC circuit 53. The signal thus processed 
is supplied to a TV-AF (television-AF) circuit 54 to 
be converted into an electrical signal indicating the 
state of blur of the image. More specifically, at the 
TV-AF circuit 54, a high frequency component of 
the picked-up image signal is extracted by convert- 
ing the electrical signal outputted from the gamma 
correction and AGC circuit 53 into the differentiated 
waveform the frequency band of which is limited. 
The high frequency component thus extracted from 
the picked-up image signal is used as a focus 
evaluation value. Hence, the larger the peak value 
of the signal outputted from the TV-AF circuit 54, 
the closer a state of the lens 59 to an in-focus 
point. The lens 59 is driven in the direction in 
which the peak value of the signal outputted from 
the TV-AF circuit 54 increases. Following this, the 
analog signal outputted from the TV-AF circuit 54 
is supplied to an A/D (analog-to-digital) converter 
55 to be converted into a digital signal. The digital 



signal is supplied to a microcomputer 56. Then, the 
digital signal processed by the microcomputer 56 
is supplied to a D/A (digital-to-analog) converter 57 
to be converted into an analog signal. The analog 

5 signal is sent to a motor 58 as a driving signal. The 
motor 58 then shifts the position of the lens 59 
toward the in-focus point by driving it in the direc- 
tion in which the output of the TV-AF circuit 54 
increases. Meanwhile, the electrical signal (picked- 

10 up image signal) from the photo-electric converting 
element 51 (image sensor) is sent through the 
gamma correction and AGC circuit 53 also to a 
panel 60 which is provided for an EVF and serves 
as a monitor. The eye 61 of an operator of the 

15 camera-integrated type VTR can see through a 
lens 62 images displayed on the EVF panel 60. 

In the camera-integrated type VTR described 
above, however, an area which is used for focusing 



wthirTthe^ickurTim^ 

20 signal outputted from the TV-AF circuit 54 is fixed. 
The fixed focusing area has sometimes prevented 
the operator from focusing on some other area. For 
example, the camera is arranged to automatically 
focus a lens on an area A among others while the 

25 operator wishes to focus it on another area B, as 
shown in Fig. 2. The lens is then focused on the 
area A which has a distant landscape imaged there 
and not on a person which is a main object of 
shooting and is imaged in the area B. As a result, 

30 the image of the person is obtained only in a 
blurred state. 

Summary of the Invention: 

35 This invention is directed to the solution of the 
problem mentioned above. It is a first object of this 
invention to provide a camera-integrated type VTR 
which is capable of automatically bringing the cam- 
era into focus on a video image area determined 

40 within an image plane according to a visual line of 
an operator of the VTR. 

It is a second object of this invention to provide 
a camera-integrated VTR which is capable of dis- 
playing in an enlarged state an image obtained in a 

45 video image area determined within an image 
plane according to a visual line of an operator of 
the VTR. 

To attain these objects, a camera-integrated 
type VTR which is arranged as a preferred embodi- 

50 ment of this invention includes photo-electric con- 
verting means for converting an optical image of an 
object of shooting into an electrical signal, an elec- 
tronic viewfinder, a control part for processing the 
electrical signal outputted from the photo-electric 

55 converting means to obtain a video signal and for 
sending the video signal to the electronic viewfin- 
der, visual line sensing means for sensing the 
direction of a visual line of an operator of the VTR, 
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and an optical system arranged to guide reflection 
light from an eye of the operator to the visual line 
sensing means. The control part includes focusing 
means arranged to control a focusing area on the 
image of the object on the basis of a result of a 
sensing action of the visual line sensing means. 

A camera-integrated type VTR arranged as an- 
other embodiment of this invention includes, in 
addition to the parts described above, extracting 
means for extracting, from a composite signal com- 
posed of a video signal obtained from the image of 
the object and a reflection light signal formed from 
the reflection light coming from the eye of the 
operator, the reflection light signal. 

A camera-integrated type VTR which is a fur- 
ther preferred embodiment of this invention is ar- 
ranged to determine a focusing area according to 
the direction of the visual line of the eye of the 
operator, an^~also - fondeielmirWThe^ 
according to the direction of the visual line of the 
eye of the operator by extracting, from a composite 
signal composed of a video signal obtained from 
the image of the object and a reflection light signal 
obtained from the reflection light coming from the 
eye of the operator, the reflection light signal. 

An image processing apparatus which is ar- 
ranged as a still further preferred embodiment of 
this invention includes monitor means arranged to 
display an image represented by an image signal 
inputted, visual line detecting means for detecting 
the position of a visual line of an operator of the 
apparatus within a display image plane of the mon- 
itor means, and image enlarging means arranged 
to enlarge an image in a predetermined area cor- 
responding to the position of the visual line de- 
tected by the visual line detecting means within the 
display image plane and to cause the monitor 
means to display the enlarged image. 

The above-stated objects and other objects 
and features of this invention will become apparent 
from the following detailed description of embodi- 
ments thereof taken in conjunction with the accom- 
panying drawings. 

Brief Description of the Drawings: 

Fig. 1 is a block diagram showing the arrange- 
ment of a typical camera-integrated type VTR. 

Fig. 2 shows the operation of the camera- 
integrated type VTR which is arranged as shown in 
Fig.1. 

Fig. 3 is a block diagram schematically show- 
ing the concept of a camera-integrated type VTR 
which is arranged as a first embodiment of this 
invention. 

Figs. 4(a) and 4(b) show the operating principle 
of a visual line detecting sensor. 



Fig. 5 is an electric circuit diagram showing by 
way of example the equivalent circuit of a bipolar 
type solid-state image sensor which is employed 
as the visual line detecting sensor. 
5 Fig. 6 is a block diagram schematically show- 

ing the concept of a camera-integrated type VTR 
which is arranged as a second embodiment of this 
invention. 

Fig. 7 is a block diagram schematically show- 
w ing the concept of a camera-integrated type VTR 
which is arranged as a third embodiment of this 
invention. 

Fig. 8 is a block diagram schematically show- 
ing the arrangement of a camera-integrated type 
75 VTR which is arranged as a fourth embodiment of 
this invention. 

Fig. 9 shows the arrangement of pilot lamps. 
Figs. 10(a) to 10(f) show image information on 
a LCD and image information to be recorded by a 
20 VTR. 

Fig. 1 1 is a block diagram schematically show- 
ing the arrangement of a camera-integrated type 
VTR which is arranged as a fifth embodiment of 
this invention. 

25 Figs. 12(a) to 12(d) show image information on 
an LCD and image information to be recorded by 
the VTR of the fifth embodiment of this invention. 

Fig. 13 is a block diagram schematically show- 
ing the arrangement of a camera-integrated type 
30 VTR which is arranged as a sixth embodiment of 
this invention. 

Fig. 14 shows image information obtained on 
the LCD of the sixth embodiment of this invention. 

35 Detailed Description of the Preferred Embodiments: 

Embodiments of this invention are described 
below with reference to the accompanying draw- 
ings: 

40 Fig. 3 schematically shows the concept of a 
camera-integrated type video tape recorder (VTR) 
which is arranged as a first embodiment of this 
invention. The camera-integrated type VTR com- 
prises parts arranged as follows: A photo-electric 

45 converting part 1 is arranged to form an optical 
image of an object of shooting (not shown) and to 
output a picked-up image signal by photo-elec- 
trically converting the optical image. An electronic 
viewfinder (EVF) 2 is arranged to permit monitoring 

so the image picked up by the photo-electric convert- 
ing part 1. A control part 3 is arranged to control 
the picked-up image signal outputted from the 
photo-electric converting part 1 and to feed back 
the controlled signal to the photo-electric convert- 

55 ing part 1. The control part 3 also supplies a 
predetermined electrical signal to the EVF 2 for 
causing the EVF 2 to display the image picked up. 
A visual line detecting sensor 5 is composed of a 
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bipolar type solid-state image sensor or the like 
which is arranged to sense the fixation point of an 
eye 4 of an operator of the VTR, that is, the 
position of a visual line of the eye 4. An optical 
system 6 is arranged to enable the visual line 
detecting sensor 5 to sense the visual line of the 
eye 4. 

The photo-electric converting part 1 consists of 
a photo-electric converting element 7 which is a 
CCD or the like, a focusing lens 8 which is ar- 
ranged to form the image of the object of shooting 
on the photo-electric conversion plane of the photo- 
electric converting element 7 and a motor 9 which 
is arranged to move the focusing lens 8 to bring 
the image of the object into an in-focus state on 
the photo-electric converting element 7. 

The control part 3 mainly consists of a sample- 
and-hold (S/H) circuit 10 which is arranged to sam- 
ple in a predetermined cycle and to hold the pic^ 
ked-up image signal outputted from the photo- 
electric converting element 7, a gamma correction 
and automatic gain control (AGC) circuit 11 which 
is arranged to gamma-correct the picked-up image 
signal outputted from the S/H circuit 10, to control 
the gain of the gamma-corrected signal and to 
supply a predetermined electrical signal to the EVF 
2, a TV-AF circuit 12 which is arranged to extract a 
high frequency component of the video signal by 
carrying out processes such as differentiation, etc., 
on the signal outputted from the gamma correction 
and AGC circuit 1 1 , to convert the high frequency 
component into an electrical signal indicating the 
state of blur of the image and to output the elec- 
trical signal as a focus evaluation value, and a 
microcomputer 14 which is arranged to receive, 
through an A/D converter 13, the signal outputted 
from the TV-AF circuit 12, i.e., the focus evaluation 
value. 

The visual line detecting optical system 6 con- 
sists of a pair of illumination sources 15 including 
light emitting diodes (LEDs) or the like which are 
arranged to illuminate the eye 4 of the operator 
with light such as near-infrared rays, a lens 16, a 
half-mirror 17 which is arranged to pass and reflect 
transmission light passing through the lens 16, a 
lens 18 which is arranged to form the image of 
reflection light reflected by the half-mirror 17 on the 
visual line detecting sensor 5, and a visible light 
cutting filter 19 which cuts a visible light passing 
through the lens 18. A reflected image of the eye 4 
of the operator formed by the visual line detecting 
optical system 6 is obtained on the visual line 
detecting sensor 5. The position of the visual line is 
computed by the microcomputer 14 from the re- 
flected image of the eye 4. Further, the microcom- 
puter 14 supplies to the EVF 2 a visual-line position 
display signal ED for displaying a predetermined 
mark so as to display (superimpose) on the EVF 2 



the computed position of the visual line in real 
time. Incidentally, the number of the illumination 
sources 15 (light emitting diodes) need not be 
limited to two and may be one or three or more. 
5 With the camera-integrated type VTR arranged 

as described above, the image of the object of 
shooting is converted into an electrical signal by 
the photo-electric converting element 7 and is out- 
putted as a picked-up image signal. The picked-up 

w image signal is sampled and held by the S/H 
circuit 10. The image signal sampled and held by 
the S/H circuit 10 is supplied to the gamma correc- 
tion and AGC circuit 11. At the gamma correction 
and AGC circuit 11, the image signal is gamma- 

is corrected and has its gain automatically controlled. 
The signal thus controlled is inputted to the TV-AF 
circuit 12 to be converted into a focus evaluation 
value which indicates the amount of blur of the 
image. The focus evaluation value is outputted as 

20 an analog signal, which is converted into a digital 
signal by the A/D converter 13. The digital signal is 
supplied to the microcomputer 14. 

The microcomputer 14 finds the peak value of 
the focus evaluation values obtained for each of 

25 fields and supplies a driving signal through the D/A 
converter 21 to the motor 9 for driving the lens 8 in 
such a way as to increase the peak value. 

In the visual line detecting optical system 6, on 
the other hand, the illumination light from the illu- 

30 mination sources 15 is applied to the eye 4 to 
obtain a reflection light. The reflection light from 
the eye 4 is sensed by the visual line detecting 
sensor 5 through the lens 16, the half mirror 17, the 
lens 18 and the visible light cutting filter 19. As a 

35 result, the visual line detecting sensor 5 outputs an 
electrical (analog) signal. The electrical signal is 
converted by the A/D converter 20 into a digital 
signal. The digital signal is inputted to the micro- 
computer 14. In other words, the direction of the 

40 visual line of the eye 4 of the operator is detected 
by the visual line detecting sensor 5 from cornea 
reflection images of the eye 4, etc. The data thus 
obtained is inputted to the microcomputer 14. The 
microcomputer 14 then sets a focusing area for 

45 obtaining the focus evaluation value at the visual 
line position within the image plane. In other words, 
the direction in which the lens 8 is to be driven is 
determined by deciding the state of focus on the 
basis of the focus evaluation value obtained for this 

so visual line position. After that, a signal (digital sig- 
nal) from the microcomputer 14 is converted into 
an analog signal by the D/A converter 21. The 
motor 9 is controlled by this signal to bring the lens 
8 to a desired position where an in-focus state is 

55 obtained on the photo-electric converting element 
7. The focusing area of the object of shooting is 
thus decided according to the direction of the vi- 
sual line of the eye 4 of the operator. Focus adjust- 
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ment is made on the basis of the focus evaluation 
value obtained for this focusing area. 

Figs. 4(a) and 4(b) show the principle of the the 
detection of the visual line direction by the visual 
line detecting sensor 5. In Fig. 4(a). which shows 
the eye 4 of the operator, reference symbols A and 
B denote the edges of the iris of the eye 4. 
Symbols C and D denote the reflected images 
from the cornea due to the spot lights coming from 
the illumination sources 15. Fig. 4(b) shows the 
intensity of the reflection light coming from the eye 
4. The intensity values at the positions XA to XD 
correspond respectively to the points A to D in Fig. 
4(a). 

In order to find the direction of the visual line, 
first, the distance to the eye of the operator is 
obtained by measuring the distance between the 
positions XC a nd XD. Seco ndly, the distance of 
rotation of the eye of the operator is obtained by~ 
measuring the distances between the positions XB 
and XC and between the positions XA and XD. The 
rotational angle of the eye of the operator is com- 
puted from the two obtained distances, and is thus 
regarded as the direction of the visual line. As 
described above, it is necessary to compute image 
information as distance information for obtaining 
the direction of the visual line. However, an ap- 
proximate direction of the visual line may be ob- 
tained by detecting a point where the reflection 
light has a maximum intensity value. 

As apparent from Fig. 4(b), at the positions XC 
and XD where the intensity of the reflection light 
reaches a maximum value, the output of the visual 
line detecting sensor 5 shows also a maximum 
value. The direction of the visual line, therefore, 
can be found by detecting the position where the 
signal outputted from the visual line detecting sen- 
sor 5 becomes a maximum value. 

Fig. 5 is an electric circuit diagram showing as 
an equivalent circuit the bipolar solid-slate image 
sensor employed as the visual line detecting sen- 
sor 5. The visual line detecting sensor 5 is com- 
posed of many picture elements (six in the case of 
this embodiment) 22 which are vertically and hori- 
zontally arranged in a matrix shape. 

The details of the visual line detecting sensor 5 
are as follows: -Each of the picture elements 22 
includes a bipolar transistor 23 having two emitters 
23a and 23b, a capacitor 24 which is arranged to 
control the base potential of the bipolar transistor 
23, an MOS type transistor 25 which is arranged to 
reset the base potential of the bipolar transistor 23, 
a horizontal driving line 26 which is arranged to 
drive each picture element by connecting the ca- 
pacitor 24 and the MOS type transistor 25 to each 
other, a horizontal output line 27 which is con- 
nected to one emitter 23a of the bipolar transistor 
23, and a vertical output line 28 which is connected 



to the other emitter 23b of the bipolar transistor 23. 
Each of the horizontal driving lines 26 of the picture 
elements 22 is connected to a horizontal driving 
circuit 29. Each of the horizontal output lines 27 of 
5 the picture elements 23 is connected to a horizon- 
tal potential sensing circuit 30. Further, each of the 
vertical output lines 28 of the picture elements 22 
is connected to a vertical potential sensing circuit 
31. 

w At the visual line detecting sensor 5, while 
each picture element 22 is storing photoelectric 
charge in the base area of the bipolar transistor 23, 
both the base and the emitters of the bipolar tran- 
sistor 23 are in a floating state. The potential of 

75 each output line becomes a value corresponding to 
the base potential of one picture element having 
the largest stored amount of photoelectric charge 
and, thus, the highest base potential value among 
all me^picture ^leWntsnconnected" to the _ output~ 

20 line. For example, when the spot light images of 
the illumination sources 15 are formed on the pic- 
ture element E in Fig. 5, the vertical output line F 
shows the highest potential among the vertical out- 
put lines 28 and the horizontal output line G shows 

25 the highest potential among the horizontal output 
lines 27. 

With the bipolar type solid-state image sensor 
used as detecting means in combination with the 
illumination sources 15, the maximum position of 

30 the output potential of the visual line detecting 
sensor 5 can be sensed while the storing action is 
in process before a reading action is performed on 
the visual line detecting sensor 5. Therefore, the 
direction of the visual line of the eye 4 of the 

35 operator can be quickly detected. 

Fig. 6 schematically shows the concept of a 
camera-integrated type VTR which is arranged as a 
second embodiment of this invention. The second 
embodiment differs from the first embodiment in 

40 that a polarizing beam splitter 32 is used in place 
of the half mirror 17 in the first embodiment and 
that the visible light cutting filter 19 is omitted. With 
the exception of these points, the arrangement and 
the operation of the second embodiment are the 

45 same as the first embodiment described above. 

The light which is forming a video image at the 
EVF 2 is polarized in a specific direction as it 
passes through a polarizing plate. The same ad- 
vantageous effect as that of the first embodiment 

so is, therefore, attainable by arranging on an optical 
axis Z the polarizing beam splitter 32 which trans- 
mits 100% of light coming from the EVF 2. 

Wrth the polarizing beam splitter 32 arranged 
to transmit 100% of light from the EVF 2, no loss 

55 takes place in the quantity of light before the image 
obtained at the EVF 2 reaches the eye 4. Further, 
the illumination light of the illumination sources 15 
is randomly polarized. Only half of the reflection 
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light from the eye 4 thus reaches the visual line 
detecting sensor 5. However, since the reflection 
light is invisible light, the image obtained at the 
EVF 2 is never affected by that loss. Besides, 
since the visible light from the EVF 2 completely 
passes through the polarizing beam splitter 32 
without any reflection, the arrangement of the sec- 
ond embodiment obviates the necessity of use of 
the visible light cutting filter. 

Fig. 7 schematically shows the concept of a 
camera-integrated type VTR which is arranged as a 
third embodiment of this invention. The third em- 
bodiment is arranged in the same manner as the 
first embodiment except that a subtraction circuit 
33 is inserted in between the visual line detecting 
sensor 5 and the microcomputer 14. The signal 
outputted from the visual line detecting sensor 5 
and the signal outputted from the gamma correc- 
tion and AGC circuit 11 are inputted to the subtrac- 
tion circuit 33. 

An image of the object of shooting is formed 
on the photo-electric converting element 7. A video 
image thus obtained is sent to the EVF 2 to be 
observed through the eyepiece lens 16. The light 
of the illumination sources 15 with which the eye 4 
of the operator is illuminated is, on the other hand, 
reflected by the eye 4 and is inputted to the visual 
line detecting sensor 5 through the half-mirror 17 
and the lens 18. An image to be taken into the 
visual line detecting sensor 5 is a composite image 
consisting of the image of the object and an image 
of the eye 4 obtained with the illumination light 
reflected by the eye 4. The composite image is 
inputted to the subtraction circuit 33. The video 
signal representing the object image is inputted 
also to the subtraction circuit 33 from the gamma 
correction and AGC circuit 1 1 . The subtraction cir- 
cuit 33 then performs a subtracting operation on 
the two input signals. As a result, only the image of 
the eye 4 of the operator is taken into the micro- 
computer 14. At the microcomputer 14, information 
on the visual line of the operator is extracted from 
the image of the eye 4. The accuracy of the visual 
line detection is thus enhanced. Further, since the 
picked-up image is cancelled, the third embodi- 
ment is thus arranged to obviate the necessity of 
use of infrared rays which are invisible. Therefore, 
the eye is never damaged by being illuminated 
with the infrared rays. 

Further, in the case of the third embodiment, 
the number of picture elements of the photo-elec- 
tric converting element 7 is preferably the same as 
that of the visual light detecting sensor 5 which is 
arranged to receive the reflection light from the eye 
4. However, the numbers of picture elements do 
not have to be the same. This is because, in a 
case where the number of picture elements of the 
photo-electric converting element 7 is not the same 



as that of the visual line detecting sensor 5, one of 
the video signals obtained from these sensors is 
subtracted from the other by sampling the output 
of one of the sensors which has a larger number of 

5 picture elements according to the sampling fre- 
quency of the other sensor which has a smaller 
number of picture elements. 

Each of the camera-integrated type VTRs 
which are arranged as the first, second and third 

10 embodiments of this invention, as described in 
detail above, is provided with the visual line sens- 
ing means for sensing the direction of the visual 
line of the eye of the operator and the optical 
system which is arranged to guide the reflection 

75 light from the eye of the operator to the visual line 
sensing means. Meanwhile, the control part in- 
cludes focusing means which is arranged to control 
the focusing area on the object image on the basis 



" oTthe TBSuirof sensing by the visual line sensing 

20 means. Each of these embodiments is, therefore, 
capable of carrying out an automatic focusing ac- 
tion on the video image area which is determined 
according to the visual line. 

Further, the embodiment is provided with the 

25 extracting means for extracting the reflection light 
signal from the composite signal which consists of 
the video signal representing the object of shooting 
and the reflection light signal formed by the reflec- 
tion light from the eye of the operator. The extract- 

30 ing means enables the visual line detecting optical 
system to be simply arranged. Further, the ar- 
rangement of the embodiment eliminates the pos- 
sibility of damaging the eye due to the light from 
the illumination sources, etc. 

35 Fourth, fifth and sixth embodiments of this in- 
vention are arranged as described below: 

Numerous camera-integrated type VTRs are on 
the market at present and are expected to further 
increase their popularity in future. The camera- 

40 integrated type VTRs are arranged to have an 
automatic focusing (AF) function in general. This 
function is carried out by known methods including, 
for example, an active type AF method of illuminat- 
ing an object of shooting with infrared rays and 

45 detecting the reflection of the infrared rays, a TV- 
AF method of carrying out focusing in such a way 
as to increase the rate of contrast of the image of 
the object. 

According to the conventional arrangement of 
so the camera-integrated type VTR having the AF 
function, however, it is difficult to adequately carry 
out an AF action on a desired part in the event of a 
complex situation where there are many persons or 
objects or where objects are scattered at far and 
55 near distances. Another problem with the conven- 
tional arrangement lies in that, while an area for 
which the AF action is performed is located in the 
middle part of the image plane in most cases, if a 
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part most desired by the operator happens to be 
located at one end part of the image plane, the 
camera must be moved against a picture composi- 
tion intended. 

A fourth embodiment of this invention is con- 
trived to solve the above-stated problems. A cam- 
era-integrated type VTR which is the fourth em- 
bodiment is arranged to facilitate automatic focus- 
ing (AF) on any desired area and also to improve 
its display image plane to a great extent. For this 
purpose, the camera-integrated type VTR having 
photo-electric converting means for converting an 
optical image of the object of shooting into an 
electrical signal and a viewfinder for displaying the 
object image represented by the electrical signal is 
arranged to include specific area selecting means 
for selecting a specific area in the object image 
while causing an operator to view the specific area, 
Imdfo^ari^means^^ 

tion on the specific area selected by the specific 
area selecting means and causing the viewfinder to 
display an image corresponding to the specific 
area. 

The fifth embodiment of this invention which is 
arranged in the same manner as the fourth em- 
bodiment is further provided with visual line sens- 
ing means for sensing the direction of a visual line 
of the operator. In this case, the above-stated spe- 
cific area selecting means is arranged to select the 
specific area on the basis of the direction of the 
visual line of the operator sensed by the visual line 
sensing means. 

The sixth embodiment of this invention which is 
arranged in the same manner as the fourth em- 
bodiment or the fifth embodiment is further pro- 
vided with display means for displaying the specific 
area of the object image and the whole area of the 
object image together in a multiple window form in 
the viewfinder. 

The arrangement of each of these embodi- 
ments permits confirmation of the AF action on the 
specific area selected. The AF confirmation can be 
made either by enlarging the specific area or in a 
multi-window form at the viewfinder. 

Fig. 8 is a block diagram schematically show- 
ing the arrangement of the camera-integrated type 
VTR which is the fourth embodiment of this inven- 
tion. Trie camera-integrated type VTR includes 
parts arranged as follows: An image pickup device 
101 which is composed of a CCD or the like is 
arranged not only to convert an optical image of an 
object of shooting into an electrical signal but also 
to have an electronic zooming function of varying 
the range of image reading as desired. A signal 
processing part 102 is arranged to process the 
electrical signal outputted from the image pickup 
device 101. A VTR 103 is arranged to record the 
output of the signal processing part 102. An elec- 



tronic viewfinder part 104 is arranged to display an 
image represented by the output signal of the 
signal processing part 102. A specific area select- 
ing part 105 is arranged to select a specific area 

5 for focusing within the picked-up image plane. An 
image pickup device driving circuit 106 is arranged 
to supply a driving signal to the image pickup 
device 101 so as to focus on the specific area 
selected by the specific area selecting part 105. 

w The above-stated electronic zooming function is 
carried out with the range and speed of reading 
from the image pickup device 101 controlled by 
the image pickup device driving circuit 106. 

The signal processing part 102 includes a Y/C 

75 signal processing circuit 107 which is arranged to 
receive the electrical signal, i.e., a video signal, 
from the image pickup device 101 and to process 
the video signal by dividing it into a luminance 
signal Y and a chrominance signal Crand an RGB 

20 decoder 108 which is arranged to separate the 
output of the Y/C signal processing circuit 107 into 
signals R (red), G (green) and B (blue). 

Further, the electronic viewfinder part 104 
which is arranged to display a picked-up image 

25 signal outputted from the signal processing part 
102 consists of a liquid crystal display device 
(LCD) 109 having a built-in shift register, a driving 
signal processing 110 which is arranged to drive 
the LCD 109 according to the signal outputted from 

30 the the RGB decoder 108, and a viewfinder 
eyepiece 111 which is arranged to form the image 
of the object of shooting on the LCD 109. As 
shown in Fig. 9 t the LCD 109 is divided into six 
parts corresponding to six slectable focus detecting 

35 areas, in the case of this embodiment, and is 
provided with pilot lamps 112 which are arranged 
along the peripheral parts of the divided parts 
corresponding to the selectable focus detecting 
areas. 

40 The specific area selecting part 105 is com- 
posed of a microcomputer, etc., including a pilot 
lamp driving circuit 113 which is arranged to drive 
the pilot lamps 112 to be serially lighted for the 
above-stated areas one after another and an AF 

45 area designation switch 114 which is provided for 
instructing the pilot lamp driving circuit 113 to drive 
the pilot lamps 112 and also for designating as an 
AF area the area for which the pilot lamp is lighted. 
The image pickup device driving circuit 106 is 

so arranged to be caused by the AF area designating 
switch 114 to drive the image pickup device 101 in 
such a way as to read out a picked-up image 
signal obtained in the selected AF area. The focus 
detection is accomplished by this arrangement. 

55 Further, in reading out from the image pickup 
device 101 only the picked-up image signal ob- 
tained in the selected AF area, the so-called elec- 
tronic zooming is carried out to electronically en- 
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large an image by reading out the image formed 
within the selected AF area in such a way as to 
make the size of the image into an ordinary image 
plane size. The rate of enlargement by the elec- 
tronic zooming would be unvaryingly determined if 
the image of the AF area selected is read out to 
become the full size of the image plane. However, 
if the image obtained within this specific AF area 
does not have to be displayed in the full image 
plane size, the rate of enlargement can be set 
otherwise as desired. 

In a case where the image obtained within an 
AF area selected is read out at a low speed from 
the image pickup device 101 in such a way as to 
enlarge its size into the full image plane size, an 
image signal thus read out is in a state of being 
thinned down between the picture elements in the 
horizontal direction and between scanning lines in 
the vertical direction.Hn-this-state.-therefore, the 
displayed image is compensated for the dropout 
and lack of information, for example, by average 
value interpolation or the like, using adjoining pic- 
ture elements and adjoining scanning lines. 

The AF control is performed as follows: The 
picked-up image signal outputted from the image 
pickup device 101 is supplied to an AF evaluation 
value detecting circuit 130. A high frequency com- 
ponent of the picked-up image signal which varies 
within the picked-up image signal according to the 
state of focus is extracted from the picked-up im- 
age signal. The peak value of the high frequency 
component obtained in every one-field period is 
detected and outputted as a focus evaluation value. 
The peak value is supplied to an AF microcom- 
puter 131. At the AF microcomputer 131, the direc- 
tion of driving a lens 116 in which the focus evalu- 
ation value increases and a lens driving speed are 
computed by comparing the current peak value 
with the previous peak value. The result of com- 
putation is supplied to a motor control circuit 132. 
A motor 133 is driven accordingly to make focus 
adjustment. 

The image obtained in a selected AF area 
within the image plane thus can be displayed in an 
enlarged state and the lens can be focused on the 
image of the selected AF area. 

With the camera-integrated type VTR arranged 
as described above, a light signal from the object 
comes through the lens 116 to be incident on the 
image pickup device 101. The light signal incident 
on the image pickup device 101 is photo-elec- 
trically converted into an electrical signal. The elec- 
trical signal is inputted to the Y/C signal processing 
circuit 107. The Y/C signal processing circuit 107 
separates the input signal into a luminance signal Y 
and a chrominance signal C. The signals Y and C 
are supplied to the RGB decoder 108 to be sepa- 
rated by colors. The color-separated signals are 



inputted to the driving signal processing circuit 
110. The output of the driving signal processing 
circuit 110 is supplied to the LCD 109 to drive the 
LCD 109 accordingly. When the AF area designa- 
s tion switch 114 is pushed, on the other hand, the 
pilot lamp driving circuit 113 drives the LCD 9 to 
cause the pilot lamps 112 for the respective AF 
area to be lighted one after another. Then, if a 
selection switch 114a which is disposed within the 

io AF area designation switch 114 is pushed and 
turned on when the pilot lamp 112 of a desired AF 
area comes to be lighted, information on the ad- 
dress of this specific area is inputted to the image 
pickup device driving circuit 106. This input ac- 

75 tuates the electronic zooming mechanism of the 
image pickup device 101. Then, information on the 
video image of the image pickup device 101 is 
sent to the LCD 109 to be displayed in a state of 

— — being elarged.- — - — _ — — - — 

20 The method of operating the electronic zoom- 
ing mechanism is not limited to any particular 
method. In one method, the electrical signal ob- 
tained from the image pickup device, for example, 
in conformity with the NTSC system is temporarily 

2s stored in a frame memory and to read it out only 
for a desired area at a low speed. In another 
method, some picture element scanning area of the 
image pickup device 101 is considered to cor- 
respond to a designated area and an output ob- 

30 tained from this area of the image pickup device 
101 is directly zoomed up. 

In a case where no AF area is to be selected, 
the AF action is carried out with a fixed AF area of 
a predetermined size set in the middle part of the 

36 image plane by the AF microcomputer 131. 

Figs. 10(a) to 10(f) show image information 
obtained on the LCD 109 and image information to 
be recorded by the VTR 103. In the case illus- 
trated, one person is located at a right comer of the 

40 image. All other parts of the image are considered 
to be a background image. In shooting in a normal 
AF mode, as shown in Fig. 10(a), the background 
image is in focus and the person is out of focus. 
When the AF area designation switch 114 is push- 

45 ed, the pilot lamps 112 provided within the LCD 
109 are lighted for the AF areas one after another, 
as shown in Figs. 10(b) and 10(c). 

With the pilot lamps 112 lighted for the AF 
areas one after another, if the selection switch 114a 

so which is included in the AF area designating switch 
114 is pushed when the pilot lamp of a desired 
area (6) is lighted as shown in Fig. 10(d), this area 
(6) is zoomed up to be in an enlarged state on the 
LCD 109 as shown in Fig. 10(e). The AF action is 

55 performed on this area. Any desired area of the 
image within the image plane thus can be zoomed 
up during the process of shooting. A multi-function 
shooting operation can be carried out according to 
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the state thus displayed. The zoomed-up state of 
the image plane can be brought back to the origi- 
nal state by again operating the AF area selection 
switch 1 14. If this function is to be used only for AF 
(automatic focusing), the embodiment may be ar- 
ranged to have the video image come back to the 
original state, with the lens focused on the person 
(the main object), when a predetermined period of 
time, say, 5 sec, has elapsed after completion of 
the AF action as shown in Fig. 10(f). The video 
image to be recorded by the VTR 103 through the 
series of the above-stated actions may be either an 
image displayed on the LCD 109 or the whole 
image. 

In addition, the above-stated image enlarging 
function may be used not only for the AF action 
but also for another action such that an image at 
the arbitrary position in the image plane is arbitrar- 
ily selected by a switch 114b and instantaneously 
enlarged in response to the operation of the switch 
114a, and the original image plane can be resumed 
by pressing the switch 114a again. Accordingly, a 
multi-function shooting operation can be attained. 

Incidentally, in the above-stated embodiment, 
the image plane is divided into six selected areas 
and one of the selected areas is indicated by a 
corresponding one of the LEDs 112. However, this 
invention is not limited to such an arrangement. 
The image plane may be divided into more than or 
less than six selected areas. The indication of one 
of the selected areas may be made, instead of the 
LEDs, by varying the contrast of the selected area, 
by changing a color thereof, or by displaying a 
pattern (mesh pattern). 

Figs. 11 and 12(a) to 12(d) show a camera- 
integrated type VTR which is arranged as the fifth 
embodiment of this invention. Fig. 11 is a block 
diagram of the fifth embodiment. Rgs. 12(a) to 12- 
(d) serially show the details of the AF action of the 
fifth embodiment. In Fig. 11, the component parts 
of the fifth embodiment which are the same as 
those of the fourth embodiment shown in Bg. 4 are 
indicated by the same reference numerals and the 
details of them are omitted from the following de- 
scription. 

While the fourth embodiment described in the 
foregoing is arranged to select an AF area by 
operating the selection switch, the fifth embodiment 
is provided for selecting the AF area with the 
following parts in addition to the parts of the fourth 
embodiment Referring to Fig. 11, a visual line 
sensor 117 is arranged for detecting the direction 
of the visual line of the operator who is viewing the 
LCD 109. A light emitting diode (LED) 118 or the 
like is arranged as an illumination source to illu- 
minate the eye of the operator. In combination with 
these parts 117 and 118, a specific area selecting 
part 119 is provided with a driving circuit 120 which 



is arranged, in addition to the pilot lamp driving 
circuit 113 and the AF area designation switch 114, 
to drive the visual line sensor 117 and the illumina- 
tion source 118 and to detect the position of the 
s visual line by receiving an output of the visual line 
sensor 117. The visual line sensor 117 and the 
illumination source 118 are caused to operate when 
the AF area designation switch 114 is pushed. The 
visual line sensor 117 then detects, on the basis of 
w the above-stated principle of visual line detection, 
the direction of the visual line from a reflection light 
coming from the eye of the operator as a result of 
light emission from the illumination source 118. It 
should be noted that, also in the fifth embodiment, 

fs the position of the visual line can be displayed in 
the image plane in response to the visual-line posi- 
tion display signal ED. 

The driving circuit 120 forms an area address 
corresponding to the visual line-position-on the- 

20 basis of the output of the visual line sensor 117, 
and causes the pilot lamp 112 corresponding to 
that area address to be lighted. At the same time, 
an address signal indicating that area address is 
sent to the image pickup device driving circuit 106. 

25 In accordance with the address signal, the image 
pickup device 101 performs the electronic zooming 
function. By this function, the AF action is carried 
out on a specific area and the image is enlarged in 
the same manner as in the case of the fourth 

30 embodiment. When the AF area selection switch 
114 is operated again, or when a predetermined 
period of time, say, five sec, has elapsed, the 
operation of the embodiment comes back to a 
normal mode. This method enables the embodi- 
es ment to designate the area for which the AF action 
is to be performed according to the visual line 
direction and the operator to confirm the accuracy 
of the AF action through a zoomed-up image. 
Further, in the case of the fourth embodiment, 

40 in performing the AF action for an area included in 
the areas divided as shown in Fig. 9, a certain 
period of time may be required, according to the 
position of the object at which the operator is 
looking, until the AF action is actually performed 

45 after the AF area designating switch 1 14 is pushed. 
The fifth embodiment solves this problem as the 
fifth embodiment is arranged to detect the visual 
line by the visual line sensor 117 and to automati- 
cally zoom this specific area for the AF action and 

so the image pickup action. 

Further, in the VTR shown in Fig. 11, the 
image enlarging function is used not only for the 
AF action but also for the electronic zooming func- 
tion, so that a multi-function shooting operation can 

55 be attained. More specifically, the visual-line de- 
tecting function and the electronic zooming function 
are made operative by pushing a switch EZ1 in- 
cluded in an electronic zooming switch EZS and 
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are turned off by pushing the switch EZ1 again. 
When the electronic zooming function is operative, 
if a switch EZ2 included in the electronic zooming 
switch EZS is pushed, the electronic zooming is 
performed such that an image is enlarged at a 
predetermined magnification with the position of 
the visual line as the center of enlargement. Ac- 
cordingly, the image the operator is viewing can be 
electronically enlarged. Further, if the switch EZ2 is 
again pushed in such a state, the original image is 
resumed. It should be noted that the position of the 
visual line is displayed in the image plane in re- 
sponse to the visual-line position display signal ED 
also in the above-state electronic zooming. The 
zoom magnification can be beforehand determined 
by operating a variable resistor EVR. 

Furthermore, the electronic zooming function 
may be made operative by using an input means 
~such~as - a" voice input unit, or by~utilizing~an~ar^ 
rangement in which a switch is turned on or off 
according to the gazing of the operator at a spe- 
cific area in the image plane. 

Fig. 13 shows in a block diagram a camera- 
integrated type VTR arranged as the sixth embodi- 
ment of this invention. The sixth embodiment is 
arranged also in the same manner as the fourth or 
fifth embodiment described above except the fol- 
lowing point: A signal processing part 121 is pro- 
vided with a frame memory 122 and an image 
combining circuit 123 for making a multi-window 
display at the LCD 109. In Fig. 13, the same 
component parts as those of the fourth and fifth 
embodiments are indicated by the same reference 
numerals. 

In the sixth embodiment, the image pickup 
device 101 is arranged to alternately perform, for 
every frame, an ordinary action and an electronic 
zooming action on an area the address of which is 
obtained from the visual line sensor 117. A zoomed 
image obtained by the electronic zooming action is 
sent to the frame memory 122. 

The image combining circuit 123 then com- 
bines the zoomed image and a total image ob- 
tained one frame period after into a composite 
image. The composite image is color-separated by 
the RGB decoder 108 to be recorded by the VTR 
103 and also to be displayed by the LCD 109. 

Rg. 14 shows a display image plane on the 
LCD 109. A specific image can be displayed and 
recorded as a child image plane within a total 
image. Further, the arrangement of the sixth em- 
bodiment dispenses with the AF area designation 
switch 114 which is included in each of the fourth 
and fifth embodiments described in the foregoing. 

Further, the sixth embodiment is arranged to 
process both the total image and the zoomed im- 
age in a cycle of one frame. However, in a case 
where the zoomed image for one frame is to be 



displayed for the total image for a plurality of 
frames, a storoboscopic effect can be attained on 
the child image plane of a multi-window arrange- 
ment. If the relation between the total image and 
5 the zoomed image is conversely arranged, a 
storoboscopic effect is attainable on the total im- 
age. 

This invention is not limited to the arrangement 
of the embodiments described. Various modifica- 

10 tions and changes may be made without departing 
from the scope and spirit of this invention. 

For example, while the fourth and fifth embodi- 
ments are arranged to perform the series of actions 
including the area designating action, the zooming 

75 action and the AF action on a divided area while 
recording is in process, the arrangement may be 
changed to cany out these actions while the VTR 
is in a pause state before recording. 

More specificallyrthe camera-integrated type 

20 VTR may be arranged to automatically cause the 
pilots lamps of the divided areas to be serially 
lighted one after another after a pause button is 
pushed to give an instruction for a pause. The 
camera-integrated type VTR also may be arranged 

25 to automatically perform the visual line sensing 
action after the pause button is pushed. Further, in 
the case of the fourth and fifth embodiments, the 
image of a specific area is displayed in an en- 
larged state on the LCD 109. However, the subject 

30 matter of this invention would be unimpaired with 
this action omitted. 

As described in detail above, the camera-in- 
tegrated type VTR which is the fourth embodiment 
of this invention is provided with the specific area 

35 selecting means for selecting a specific area in an 
object area while causing the operator to view the 
specific area, and focusing means arranged to fo- 
cus the lens on the specific area selected by the 
specific area selecting means and to cause the 

40 viewfinder part to display an image corresponding 
to the specific area. The arrangement of these 
parts enables the embodiment to accurately per- 
form an AF action on a desired part even in com- 
plex cases where there are many persons or where 

45 persons are dispersedly located at far and near 
distances. This arrangement gives a great advan- 
tage to the operator because the camera body 
does not have to be moved for the AF action under 
such a condition. 

so The fifth embodiment includes the visual line 
sensing means for sensing the direction of the 
visual line of the operator. The specific area select- 
ing means can designate an AF area at the position 
of the visual line by selecting the specific area on 

55 the basis of the direction of the visual line sensed 
by the visual line sensing means. The arrangement 
enables the operator to confirm the accuracy of the 
AF action through a zoomed-up image. 
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The sixth embodiment is provided with display 
means for displaying a specific area of an object 
image and a total area of the object image together 
in a multi-window state in the viewfinder part. 
Therefore, an image on which the AF action is 5 
desired to be made can be displayed simulta- 
neously with the total image. 

Incidentally, while the electronic zooming is 
used for a zooming operation in the above-stated 
embodiments, the optical zooming in which a zoom 10 
lens is driven may be used instead. 

An image pickup apparatus is provided with a 
visual line detecting device for detecting the posi- 
tion of a fixation point of the eye of the operator 
obtained within the image plane of an electronic 75 
viewfinder which displays an image of an object of 
shooting, and an image processing circuit for pro- 
cessing and enlarging the image with the detected 



position of the fixation point as the center of the 
enlarging action. 20 

Claims 

1. An image pickup apparatus comprising: 

image pickup means for photo-electrically 25 
converting an image of an object of shooting 
into a picked-up image signal and outputting 
the picked-up image signal; 

monitor means for displaying an image 
represented by the picked-up image signal 30 
outputted from said image pickup means; 

designating means for designating a spe- 
cific area within an image plane of said monitor 
means; and 

image enlarging processing means for en- 35 
larging an image of the specific area des- 
ignated by said designating means and caus- 
ing said monitor means to display the enlarged 
image. 

40 

2. An apparatus according to claim 1, wherein 
said monitor means is an electronic viewfinder. 

3. An apparatus according to claim 1, wherein 

said designating means is arranged to select a 45 
desired area from among a plurality of divided 
areas obtained by dividing beforehand the im- 
age plane of said monitor means. 

4. An apparatus according to claim 3, wherein 50 
said designating means includes means for 
detecting the position of a visual line of an 
operator of the apparatus within the image 
plane of said monitor means and setting, as a 
selected area, an area which corresponds to 55 
the detected position of the visual line. 



5- An apparatus according to claim 1, wherein 
said image enlarging processing means is 
electronic zooming means for electronically 
varying a range of reading from said image 
pickup means. 

6. An apparatus according to claim 3 or 4, further 
comprising focus detecting means for detect- 
ing a state of focus by extracting a predeter- 
mined signal component which varies with the 
state of focus, from a portion of the picked-up 
image signal which corresponds to the se- 
lected area. 



An apparatus according to claim 3 or 4, 
wherein said designating means includes dis- 
play means for serially displaying the plurality 
of divided areas and a selection switch for 
selecting a desired area from among thepliF 
rality of divided areas when the desired area is 
displayed by said display means. 



& An image processing apparatus comprising: 

monitor means for displaying an image 
represented by an input image signal; 

designating means for designating a spe- 
cific area within an image plane of said monitor 
means; 

image enlarging processing means for en- 
larging an image of the specific area des- 
ignated by said designating means and caus- 
ing said monitor means to display the enlarged 
image. 

9. An apparatus according to claim 8, wherein 
said designating means is arranged to select a 
desired area from among a plurality of divided 
areas obtained by dividing beforehand the im- 
age plane of said motor means. 

10. An apparatus according to claim 9, wherein 
said designating means includes display 
means for serially displaying the plurality of 
divided areas and a selection switch for select- 
ing a desired area from among the plurality of 
divided areas when the desired area is dis- 
played by said display means. 

11. An apparatus according to claim 8, wherein 
said designating means includes means for 
detecting the position of a visual line of an 
operator of the apparatus within the image 
plane of said monitor means and setting, as a 
selected area, an area which corresponds to 
the detected position of the visual line. 

12. An apparatus according to claim 8, wherein 
said image enlarging processing means is 
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electronic zooming means for electronically 
varying a range of reading from image pickup 
means. 

13. An image pickup apparatus comprising: 

image pickup means for photo-electrically 
converting an image of an object of shooting 
formed on a pickup image plane into a picked- 
up image signal and outputting the picked-up 
image signal; 

focus detecting means for detecting a 
state of focus of the image of the object; 

monitor means for displaying an image 
represented by the picked-up image signal 
outputted from said image pickup means; 

selection means for selecting an area for 
which the state of focus is to be detected by 
said focus detecting means, from within an 
image plane of said monitor means; and 

image enlarging processing means for en- 
larging an image of the area selected by said 
selection means and causing said monitor 
means to display the enlarged image. 

14. An apparatus according to claim 13, wherein 
said monitor means is an electronic viewfinder. 



image enlarging processing means for en- 
larging the image information obtained within 
the focus detecting area and displaying the 
enlarged image information. 

5 

20. An apparatus according to claim 19, wherein 
said image plane is an image plane of an 
electronic viewfinder. 

io 21. An apparatus according to claim 19, further 
comprising selection means for selecting a de- 
sired area from among a plurality of divided 
areas obtained by dividing beforehand said 
image plane. 

75 

22. An apparatus according to claim 21, wherein 
said selection means is arranged to detect the 
position of a visual line of an operator of the 

— — apparatus within said image plane and to set, 

20 as a selected area, an area corresponding to 
the position of the visual line. 

23b An apparatus according to claim 21, wherein 
said selection means is a selection switch pro- 
25 vided for selection of one of the plurality of 
divided areas as desired. 



15. An apparatus according to claim 13, wherein 
said selection means is arranged to select a 
desired area from among a plurality of divided 
areas obtained by dividing beforehand the im- 
age plane of said monitor means. 



24. An apparatus according to claim 19, wherein 
said image enlarging processing means is 
30 electronic zooming means for electronically 
varying a range of reading from image pickup 
means. 



16. An apparatus according to claim 13, wherein 
said selection means includes means for de- 35 
tecting the position of a visual line of an oper- 
ator of the apparatus within the image plane of 

said monitor means and setting, as a selected 
area, an area which corresponds to the de- 
tected position of trie visual line. 40 

17. An apparatus according to claim 13, wherein 
said image enlarging processing means is 
electronic zooming means for electronically 
varying a range of reading from said image 45 
pickup means. 

18. An apparatus according to claim 13, wherein 
said focus detecting means is arranged to de- 
tect the state of focus on the basis of a high 50 
frequency component of the picked-up image 
signal. 

19. An image pickup apparatus comprising: 

focus detecting means for detecting a 55 
state of focus on the basis of image informa- 
tion obtained within an focus detecting area 
which is set within an image plane; and 



25. An image pickup apparatus comprising: 

image pickup means for photo-electrically 
converting an image of an object of shooting 
into a picked-up image signal and outputting 
the picked-up image signal; 

monitor means for displaying an image 
represented by the picked-up image signal 
outputted from said image pickup means; 

visual line detecting means for detecting 
the position of a visual line of an operator of 
the apparatus from within an image plane of 
said monitor means; and 

image enlarging processing means for en- 
larging an image obtained at the position of the 
visual line detected by said visual line detect- 
ing means and causing said monitor means to 
display the enlarged image. 

26. An apparatus according to claim 25, wherein 
said monitor means is an electronic viewfinder. 

27. An apparatus according to claim 25, further 
comprising selection means for selecting a de- 
sired area from among a plurality of divided 
areas obtained by dividing beforehand the im- 



12 



23 



EP 0 650 232 A1 



24 



age plane of said monitor means. 

28. An apparatus according to claim 25, wherein 
said image enlarging processing means is 
electronic zooming means for electronically 
varying a range of reading from said image 
pickup means. 

29. An apparatus according to claim 27, further 
comprising focus detecting means for detect- 
ing a state of focus by extracting a predeter- 
mined signal component which varies with the 
state of focus, from a portion of the picked-up 
image signal which corresponds to the se- 
lected area. 

30. A camera-integrated video tape recorder hav- 
ing photo-electric converting means for con- 
verting an optical image of an object of shoot- 
ing into an electrical signal and a viewfinder 
part arranged to display an image of the object 
represented by the electrical signal, compris- 
ing: 

specific area selecting means for selecting 
a specific area in the image of the object while 
causing an operator of the apparatus to view 
the specific area; and 

focusing means for performing a focusing 
action on the specific area selected by said 
specific area selecting means and causing said 
viewfinder part to display an image corre- 
sponding to the specific area. 
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means; 

visual line sensing means for sensing the 
direction of a visual line of an operator of the 
apparatus; and 

an optical system arranged to guide reflec- 
tion light from an eye of the operator to said 
visual line sensing means. 

wherein said control part includes focusing 
means for controlling a focusing area of the 
object image on the basis of a result of a 
sensing action of said visual line sensing 
means. 

34. A camera-integrated video tape recorder ac- 
cording to claim 33, further comprising extract- 
ing means for extracting, from a composite 
signal composed of a video signal obtained 
from the object image and a reflection light 

signal obtained from reflection light-coming- 

from an eye of the operator, the reflection light 
signal. 



31. A camera-integrated video tape recorder ac- 
cording to claim 30, further comprising visual 35 
line sensing means for sensing the direction of 

a visual line of the operator, said specific area 
selecting means being arranged to select the 
specific area on the basis of the direction of 
the visual line sensed by said visual line sens- 40 
ing means. 

32. A camera-integrated video tape recorder ac- 
cording to claim 30 or 31, further comprising 
display means for displaying in a multi-window 45 
state the specific area of the object image and 

the total area of the object image together. 

33. A camera-integrated video tape recorder com- 
prising: 50 

photo-electric converting means for con- 
verting an optical image of an object of shoot- 
ing into an electrical signal; 

an electronic viewfinder; 

a control part arranged to transmit a video 55 
signal to said electronic viewfinder by control- 
ling and processing the electrical signal ob- 
tained by said photo-electric converting 



13 



EP 0 650 292 A1 




14 



EP 0 650 292 A1 



FI G.2 




15 



EP 0 650 292 A1 




16 



EP 0 650 292 A1 



F I G.4(a) 




17 



EP 0 650 292 A1 



6 




18 



EP 0 650 292 A1 




19 



EP 0 650 292 A1 




20 



EP 0 650 292 A1 




21 



EP 0 650 292 A1 



FIG.9 



112 112 112 



| 1 

112 112 112 



22 



EP 0 650 292 A1 




23 



EP 0 650 292 A1 




24 



EP 0 650 292 A1 




25 



EP 0 650 292 A1 




EP 0 650 292 A1 



FI G.14 



TOTAL IMAGE 

i 




CHILD IMAGE PLANE 



27 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 94 11 5615 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cateftiy 



X 
Y 

X 

Y 
Y 



CkadtHi af rtiffUHTHt with 



where i 



EP-A-0 113 392 (SHARP K.K.) 

* page 1, line 2 - page 2, line 21 * 



PATENT ABSTRACTS OF JAPAN 

vol. 13, no. 8 (E-702) 10 January 1989 

& JP^63 217 880 (FUJI PHOTO OPTICAL CO 

LTD) 9 September 1988 

* abstract * 



EP-A-0 480 774 (NIKON CORPORATION) 

* page 1, line 5 - page 3, line 9 * 

* page 3, line 51 - page 4, line 15 * 

* page 8, line 7 - line 30 * 



EP-A-0 341 692 (SANYO ELECTRIC CO., LTD.) 



* column 6, line 2 - line 48; figure 2 * 

FR-A-2 635 881 (ASAHI KOGAKU K0GY0 K.K.) 

* page 2, line 17 - line 35 * 

* page 9, line 26 - page 10, line 3 * 

* page 10, line 17 - line 28 * 

* page 15, line 12 - line 25 * 

GB-A-2 249 897 (HUGHES AIRCRAFT COMPANY) 

* page 4, line 4 - line 15 * 

* page 5, line 17 - page 6, line 23 * 

* page 10, line 35 - page 11, line 10 * 

DE-A-38 41 575 (ASAHI KOGAKU K0GY0 K.K.) 



The present search icaart hat heca arawn op Jar all 



THE HAGUE 



I, 2,5,8 
12 

3,4,9, 

II, 13-32 

33 



13-32 
3,4,9,11 



15,16, 
21.22, 
27,31 



3,6,9, 
15,18, 
21,27,25 



7,10,23 



32 



26 January 1995 



CLASSIFICATION OP THE 
APPLICATION OntCU) 



H04N5/232 



TECHNICAL FIELDS 



H04N 
G02B 



De Dleuleveult, A 



CATEGORY OF CITED DOCUMENTS 



of thai 



T: 
E: 



D: 
L: 



Za?Eu 
tat fBtag tela 
dtaalat) 
cited for ether 



r of thai 



